Evaluation of laser dye mutagenicity using the Ames/Salmonella microsome test.
Twenty-five laser dyes and four analogs were tested for mutagenicity in the Ames/Salmonella test. Seven dyes and two analogs gave positive mutagenic responses with bacterial strains TA1538 and TA98. Of two widely used families of laser dyes (coumarins and rhodamines), four coumarin samples, but none of the rhodamine samples, were mutagenic. All mutagenic compounds require enzyme activation for positive response except two terphenyl analogs, which are mutagenic with or without activation. Using high-performance liquid chromatography (HPLC), it was determined that five mutagenic dye samples had multiple components. The dyes themselves may not be the mutagenic agents in all cases (as with Nile Blue) but may contain impurities that are mutagenic. One dye, adicyanomethylene (DCM) (greater than or equal to 95% pure), was mutagenic at doses below 0.5 micrograms/plate on strains TA1538 and TA98. DCM also induced reversions in strains TA96, TA97, TA100, TA102, and TA104, although less efficiently. This study indicates the need for further toxicological testing of these types of compounds. The mutagenic components of these dye mixtures, whether it is the dye or a contaminant, presents a possible hazard to those handling them. Therefore, practices and procedures for the safe handling of specific dyes should be reviewed in light of these findings.